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Sir: . 

I, mm Pyo Hong, director of the patent department at Samsung Eleeftomcs, Co., Ltd., 

have been^tector of the patent department at Samsung Electronics, Co., Ltd; from May 16, 
2000to January 31, 2003, and from February 1, 2004 to present, and I am personally familiar 
with the practices and standards of developing intellectual property at Samsung Electronics, Co., 
Ltd. including the present application, and hereby declare and state as follows: 

1. Hyun-soOlcKANG/^ 
citizens of the Republic of Korea and are the inventors of and applicants of the invention entitled 
"WIRELESS COMMUNICATION DEVICE, WIRELESS COMMUNICATION SYSTEM 
USING THE SAME, AND COMMUNICATION METHOD THEREFOR," disclosed and claimed 
in U S. Patent Application Ho. 09/901,153, filed July 10, 2001, which claims the benefit of Korean 
Patent Application No. 2001-964, filed January 8, 2001. 



.iNVENfORS* DECLARATION UNDER 37 C.F.R. § 1,131 

Appi^i^ 

3. At the time Hyun-sook KANG, Tae-jin LEE, Jbng-hun Park, and Kyung-hun 
l&i$&immi0& the present invents Go., Ltd., 
the assignee of this application by virtue of an assignment recorded in the U.S. Patent and 
T^tfeniirk Office at reel 012209, frame 0100 on September 28, 2001. 

4. Prior to December 1, 2000, the U.S. filing date of U,S. Patent Application 
Publication No. 20O1/OOQ29O6 to Ranej the invention of the present application was conceived in 
the Republic of Korea, and further, the invention was constructively reduced to practice with 
diligence friofa a period prior to December 1, 2000, to the filing of Korean Patent Application No. 
2601-964 on January 8, 2001, as evidenced by the following: 

5. Prior to December 1, 2000, having earlier conceived the invention as set forth in 
■ffifc s^<S&atiba of the above referenced application, the present invention was formally 
stibi$tted to the intellectual property department of Samsung Electronics Co., Ltd., on October 
27, 20iJO in the form of an invention Disclosure Form. The Invention Disclosure Form, together 
with ^tt English translation thereof, are attached as Exhibits "A" and "B'\ 

6. The invention Disclosure Form attached as Exhibit "A" completely discloses the 
present invention M set forHi and claimed in at least claims 1,2, 5-7, 9, 10, 12-14 in the present 
^plifeatiou. 

7. Prior to December 1,2000, Samsung Electronics Co., Ltd., sent a request to 
Na^Oo Patent and Law firm, of Seoul, Republic of Korea r on November 6, 2000 requesting 
ptep&atiori of a patent application based on the Invention Disclosure Form attached as Exhibit 
"A". 
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8. In the ordi&iry course of business, Nawoo Patent and Law Firm prepared the 



suteeqp^nfty filed in tiie KDrean Intellectual Property Office as Korean Patent Application No. 
20§i-964 on January 8, 2001. 

I declare further that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
p«^sh&ble by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 



patent applic^ion, as requested by Samsung Electronics Co., Ltd. The patent application was 





Kuen PyoHONG, 
Director of Samsung Patent Department 
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EXHIBIT B 



<Invenfi0n Disclosure Fonn> 

Title of the Invention: Addressing policy for peer-to-peer communication in Bluetooth 
Details of the Inventors 



Name 


Residential 
registration No. 


Telephone No. 


Percentage (%) 


KANG hyun sook 


701122-2480714 


0331-200-3337 


25 


LEEtaejin 


660704-1057711 


031-200-3214 


25 


PARK jorig nun 


730717-1030715 


031-200-3214 


25 


JANG kyung hun 


70028-1405318 


031-200-3411 


25 



Submission date to IP Group: October 27, 2G00 

First assignment to representing attorney: November 6, 2000 

Specification of the Invention (Device) 

1. Title of the Invention (Device) 

A fast and dynamic master-slave switching policy for peer-to-peer 
communication by: Bluetooth 

2. Background of the Invention (Device) 

Iii Bluetooth system., one unit can constitute a piconet and maximum seven 
slav$ units can attend the piconet, with centering the master unit. In present Bluetooth 
VerlvO^ only master-to-slave communication is defined, but not the peer-to-peer 
communication between the slaves. 

Therefore, inter-slave communication may be possible only by the relay, that is, 
through the master using upper layer. However, inter-slave communications using 
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upper layer causes inefficient use of resources and delay of transmission in terminal 
ends, and thus inter-slave communication on Bluetooth layer 2 is necessary. The 
proposed invention provides an address policy of a Bluetoot system, which enables 
iEter-sla^e communication without requiring change of the packet structure, and also 
provieles a dynamic master-slave switching policy according to the flow of traffic to 
thus iMptpve inefficiency of resource in the communications of slaves via the master. 
Ad^fd[o^ly^;^.eaus0 it takes a considerable amount of processing time for the existing 
master-slave switching, an improved high speed master-slave switching polity is also 
proposed. 

Detailed Description of the Invention (Device) 
. Drawings 
1. Prior Art 

<FIG 1> Peer-to-peer communication in Bluetooth 
<FIG 2> Packet header format 

<FIG 3> Master-Slave Switching Mechanism in Bluetooth 

2 . Gonsfruction of prior art 

FIG 1 illustrates a peer-to-peer communication in which slave 1 communicates 
with slave 2 via the master in a piconet system having one master as a center. 
However, this is not supported by the current Bluetooth. 

FIG. 2 shows the packet header format of the current Bluetooth,: in which 
AM^ADDR indicates the address that the master gives to each slave for active 
eoihm^ 
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FIG. 3 shows the procedures of unit 2 taking over the master role of unit 1 , in 
which the two units perform TDD switching and unit 2, as a new master, performs 
piconet switching with respect to the other slaves of the piconet. 

3; QperMon of the prior art 

In the current version 1.0 Bluetooth specification, the master is at the center 
w&Sn the slaves communicate as shown in FIG. 1. When the master writes the address 
o f a corresponding slave in AM_ADDR of the header format of FIG. 2 and transmits it, 
ite corresponding slave writes its slave address in the AM_ADDR of the header format 
of the next slot and sends a response to the master. 

The master-slave switching is performed by the following order (see FIG 3). 

1) Unit 1 and unit 2 agree with the master role switching, 

2) Unit I and unit 2 perform TDD switching according to the hopping sequence 
of tfe old master 

3) Unit 2 becomes a new master and sends to unit 1, that is, to old master, a 
difference of starting values of master-to-slave slots of the new master and the old 
master with IMP message so that unit 1 can synchronize to its clock. 

4) Unit 2 transmits to unit 1 aFHS packet which contains new AM_ADDR and 
Other information about unit 2. 

5) Unit 1 and unit 2 operate according to the hopping sequence and clock of the 
new master. 

6) The new master has the other slaves of the piconet repeat operations 3, 4, 5. 
This is the 'piconet switching, 5 

7) The new master transmits a poll packet to every slave to confirm that the 
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slaves are switched to its own timing, 



4. Disadvantages of the prior art 

The current Bluetooth system for peer-to-peer communication has mainly three 
drawbacks. 

First, the problem associated with addressing system. 

The current Bluetooth system adopts master-driven TDD scheme, which 
requires that data be transmitted to a corresponding slave via the master if one slave 
wants to send data to the corresponding slave. The packet for peer-to-peer (PP) 
communication has to additionally use 48bit of BD_ADDR (Bluetooth Device address) 
to identify the corresponding slave. However, Ver.LO Bluetooth does not have an 
addressing system or reserved space to write BD ADDR of the corresponding slave 
(see header format of FIG 2). A master or a slave generally determines whether the 
received packet belongs to itself according to the header of the packet. If BD_ADDR of 
the corresponding slave is written in the payload next to the header, the master would 
have to take the burden of analyzing the payload too. Additionally, if DM1 packet is 
used, that is, if one packet is sent for one slot, 6 bytes of overhead is incurred among the 
17 bytes of payload, which means the resources will be used inefficiently: The 
proposed inversion uses AM_ADDR 3 bits as currently used by the header, and does not 
use BD ADDR 48 bits to identify the corresponding slave to perform PP 
communication. 

Second, more slots are used. 

Inter-slave communication via the master requires two times more slots than 
direct communication. Accordingly, the average of packet transmission per one slot 
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<FIG 4> illxistrates a general data packet format of the existing Bluetooth, which is 
added with a 3-bit source address field in the payload for PP communication. Its own 
AM- ADDR is used as a value for the source address field. The address of a 
corresponding unit is used for the AM_ADDR field of the header. 

Access code: made by using BDADDR of the master. All the slaves of the 
piconet use the same access code. 

<FIG 5> shows an algorithm of the dynamic master selection policy, according 
to which anchored master and temporary master determine master-slave switching. 
The n^ber of slots used by the slaves and the master is checked, and candidates for a 
hew master is notified. 

<FIG 6> shows one example of fast master-slave switching algorithm to improve 
Bluetooth performance. 

# anchored master: unit forming an initial piconet 

• temporary master: unit performing a master role on behalf of an anchored 
master 

4. Operation (working) of the proposed invention 

The invention proposes a new master setting method and master-slave 
switching for ad and performance improvement of PP communication in 

Bluetooth. 

First, in Bluetooth, change of addressing system is required to perform PP 
communication. Under the current Bluetooth, a master designates a certain slave, 
trp^mits data to it, and the slave transmits data in response to the received data. In 
other words, the 'master-driven TDD' scheme is used. Because the slave is only 
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required to transmit data to the master, destination address is not necessary but only the 
source address is required. Accordingly, only one AM_ADDR exists in the packet 
header, and the master writes the AM_ADDR of the certain slave and the slave writes 
its own AM_ADDR and sends it to the master. The proposed invention provides the 
following new addressing system for the PP communication (see FIG. 1), 

1) AM„ADDR of the master is "111" Master designates each active slave. 

2) AM_ADDR of the broadcast packet is "000" 

3) The master can connect to six actie slaves. The existing Bluetooth have 
everi units. 

4) When slave A wants to communicate with slave B, slave A acquires 
AM^ADDR of slave B via the master. 

5) Either the master or the slave writes destination address in AM__ADDR of the 
packet header. Taking number 3 for example, the slave A writes AM__ADDR of slave 
B in the packet header and sends it to the master. The master notes the address, and 
transmits the packet received from slave A to slave B. 

6) Write the source address in the payload of the transmission packet. The 
source address is necessary for the slave at the destination to categorize the packets 
received from the slaves. 

In the second Bluetooth where the PP communication is performed via the 
master, two times more slots are used than when transmitting the data to the slaves 
directly. The slot use rate per packet will deteriorate if data is congested in certain slave. 
If the certain slave is set to be a master, then the direct transmission will be used and the 
use rate will be enhanced. The invention proposes a method of setting a temporary 
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TDD switching. 

9) The temporary master sends LMP message containing corrected piconet 
information to the anchored master. Unit 2 operates as a slave, and the 
anchored master again operates as a master. 

10) The anchored master perforins the procedures 1, 2 and 3 with unit 3. 

5. Effect of the proposed invention 

1) Addressing system of existing Bluetooth system is changed and peer-to-peer 
communication is enabled. 

2) Because the slaves perform master-slave switching based on the slot use rates, 
efficiency of using wireless resources is enhanced. 

3) A master-slave switching faster than the existing Bluetooth master=slave 
switching is provided so that delay in switching processing can be reduced. 



5. Claims 

1. A method for peer-to-peer communication, using a destination address with 
AM_7\DDR of header and a source address with a payload added with AM_ADDR. 

2. A method of dynamically selecting a master; using a slot utilization of each 

slave. 

3; A fast master-slave switching mechanism 

# A method of using a clock and a frequency hopping sequence of an existing 
master. 

# A method of operating an anchored master and a temporary master. 
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VERIFICATION OF A TRANSLATION 



a) 
b) 

c) 



below undersigned translator, hereby state and declare that: 

My name and post office address are as stated below. 

That I am well acquainted with the English and Korean languages. 

That the following is a correct translation into English of the Information 
Disclosure Form of Samsung Electronics Co. , Ltd., for the invention of 
U.S. Patent Application No. 09/901,153, filed July 10, 2001, and I make 
the solemn declaration conscientiously believing the same to be true. 



July 19. 2006 
Date 



c/o Nawoo Patent & Law Firm 




Seocho-dong, Seocho-gu, Seoul 
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